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South Cottonwood Creek in the Gallatin Basin was still open on February 1, 2022. (Photo: Kyle Marvinney) 


January did not bring the dramatic improvement we had hoped for a month ago. After a slow start to the water 
year, the month of January mostly followed suit, with a handful of storms that brought only modest increases to 
the snowpack. Snow and precipitation amounts are mostly near normal, with some basins west of the 
Continental Divide a bit above and all basins east of the divide slightly to moderately below normal. 


For more water supply information, contact: 


USDA-NRCS Montana Snow Survey Staff 
10 East Babcock, Room 443 

Bozeman, MT 59715 
MT-nrcs-snow@usda.gov 


httos://www.nrcs.usda.gov/wps/portal/nrcs/mt/snow 


The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, 
color, national origin, sex, religion, age, disability, political beliefs and marital or familial status. (Not all 
prohibited bases apply to all programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET 
Center at (202) 720-2600 (voice and TDD). 


To file a complaint, write the Secretary of Agriculture, U.S. Department of Agriculture, Washington, D.C., 20250, 
or call 1-800-245-6340 (voice) or (202) 720-1127 (TDD). USDA is an equal employment opportunity employer. 


Operational News 


Snow Surveying in the National Parks 


When legislation was passed in 1935 to create a federal snow survey and water supply forecasting program it 
was know as a cooperative federal, state, and private snow survey program. The cooperative nature meant that 
the program relied on other agencies as well as private citizens to assist with the manual collection of snowpack 
data at snow courses. 


While many aspects of snowpack data collection have changed since 1935 with the introduction of oversnow 
machines and the automation of snow data collection sites (SNOTEL), the cooperative nature of the program still 
exists. This is especially true within National Parks, where there are minimal automated sites and access to 
manual sites can be limited. Within the Montana Data Collection Office (MTDCO) region, National Park Service 
(NPS) Park Rangers conduct manual snow surveys at 7 different snow course locations within Glacier and 
Yellowstone National Parks. 


The Park Rangers conduct this work at no cost to the snow survey program. Their efforts to collect this data are 
invaluable as they access locations that are remote and inaccessible to the general public during the winter 
months. 





WelowstonE Rational Park Service Rangers, ‘Renee Benson and Dan Kowalski, ae out ‘oft the taping Creek : snow course 
after measuring the snowpack on January 27, 2022 


Snow survey staff from the MTDCO had the opportunity to join NPS surveyors in Glacier and Yellowstone 
National Parks for the February 1 surveys. This was a great opportunity to meet some of the Park Rangers who 
are newer to surveying, provide training and deliver some surveying equipment the Rangers were in need of. 
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Glacier NP Park Ranger Brian Drew and Park Trails Crew Staff MegEllen Kimmett are pictured measuring the 
snowpack at Marias Pass snow course on 1/25/2022 with Snow Survey Hydrologic Technician Zach Rich 


providing tips on surveying technique. 





Pictured on the left are Park Ranger Dan Kowalski and Snow Survey Hydrologist Eric Larson at Lupine Creek snow 
course in Yellowstone NP on 1/27/2022. On the right are Park Ranger Matt Stadler and Eric Larson at the Norris 
Basin snow course in Yellowstone NP on 1/28/2022. 


Snow Survey Product Highlight 


Snow Water Equivalent — Water Year Onset, Peak, and Melt Out Date Statistics 
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Snow that doesn’t melt out until spring is considered the seasonal snowpack. For example, at Kraft Creek SNOTEL the early 
season snow that melted out prior to 12-3-2021 is not considered part of the water year 2022 seasonal snowpack 


This year, several new seasonal snowpack statistics are available on the Snow Survey Interactive Map. Previously 
peak date was the only timing related snowpack statistic available. Now both water year onset and melt out 
Statistics are also available. Does it seem like the snow season started late this year? That type of information 
can be confirmed with this new feature. Other useful examples are comparing peak dates to estimate timing of 
peak flows or looking at melt out dates and assessing whether snow free access is available in a specific area. 
The following is a list of predefined links for timing of the seasonal snowpack: 


Onset Date: 


e Date of water year 2022 onset 
e Water year 2022 departure from the period of record (POR) onset date 


Peak Date: 
e Median peak date 


Melt Out Date: 
e Median melt out date 


Weather and Climate 


Despite a hopeful climate outlook a month ago, La Nifa has not materialized in Montana the way many had 
anticipated. However, enough storms have trickled in that the snowpack has mostly kept pace with normal 
conditions for February 1. The main story in January was slow but steady snowpack building, with the lesson 
being that the weather doesn’t have to be dramatic for conditions to be near or approaching normal. 


Most Montanans agree 

that January felt warm. 

And in some regions, 
particularly in the 

mountains, it was. But the 
overall picture (A) is of 48°N 
some slightly above 

average temperatures, 

some slightly below, and 

most near average. The 

cold snap inearly January = as-n 4» 
and cool nighttime 
temperatures through 
most of the month 
tempered the warm 
afternoons that many : 
etalk see ig » WestWide Drought Tracker, UWlahorWRCC Data Source: PRISM (Prelim), created 2 FEB 2022 


preserve the snowpack across most elevations. 


Montana - Mean Temperature 
January 2022 Departure from 1981-2010 Normal 
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Another way to look at Montana - Mean Temperature 
average temperatures in January 2022 Percentile 
January is with 
percentiles (B). Most of 
the state fell within the in 
normal range, and even 

the warmest regions 

were only inthe top third ** 
of recorded 
temperatures, nowhere 
near record warmest. The 
overall impression is that 
western Montana was a 45°N 
little warmer than normal 

in January, but not 


46°N 


dramatically so. 116° 114°W 12° 110°W 108°W 106°W 104°W 
WestWide Drought Tracker, U ldaho(WRCC Data Source: PRISM (Prelim), created 2 FEB 20e2 
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NOAA Physical Sciences Laboratory 





500mb Geopotential Height (m) Composite Mean 
1/25/22 to 1/31/22 
NCEP/NCAR Reanalysis 


On January 6-7, a surface low pushed across 
the Western US (E), bringing moisture and 
cooler temperatures to Montana. This event 
was widespread: all Montana basins recorded 
an increase in SWE during those days. A 
smaller system affecting only parts of 
northwest Montana came through the 
following week on January 12-13; high 
pressure over the rest of the state held off 
precipitation in 
central and eastern 
basins. The second 
widespread 
moisture-bearing 
system of the 
month arrived on 
January 21 as a low 
pressure center to 
the north ferried 
moisture from the 
Pacific to the 
northern Rockies. 
This event was 
smaller than 
January 6-7 in 
terms of snow 
totals, but even so 
a modest increase 
was seen across 
the state. 
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High pressure and westerly flow (C) made up the bulk 
of January’s weather patterns which made for clear, 
dry weather and periods of warmer than normal 
temperatures in many basins. Storms that were able 
to break through the January high pressure brought 
precipitation along much of the Rocky Mountain front 
and to southwestern ranges including the Bitterroot 
and Beaverhead (D). Most of eastern Montana 
remained drier than normal. 





Montana - Precipitation 
January 2022 Percent of 1981-2010 Normal 
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Average temperatures varied quite a bit over the course of the month. For example, in the Lower Clark Fork 
(below), average temperatures were mostly near to above average except for a few periods of colder 
temperatures at the beginning and end of January. Other basins in Montana were similarly variable. 


DAILY AVERAGE TEMPERATURE IN 
LOWER CLARK FORK 
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Snowpack Overview 


Following a snowy December, January overall lacked accumulation. The first week of the month did bring 
snowfall. Most locations received 1 to 2 feet of snow (1 to 2 inches of snow water equivalent), while several 
SNOTEL sites in northwest Montana received 3 to 4 feet during that time. Unfortunately, snowfall was below 
normal for the rest of the month and many locations in southwest Montana and Wyoming set records for lowest 
snow accumulation during the last 3 weeks of January. Most snowpack percentages dropped because of the lack 
of snowfall. Exceptions are portions of the Bighorns, Upper Clark Fork, Bitterroot, and Big Hole River basins 
which received enough snow early in the month to bolster their snowpack. In general, basins west of the 
continental divide are faring better than basins east of the divide. All major basins have a below normal 
snowpack except for the Lower Clark Fork, Kootenai, and St. Mary’s River basins. 


With 2-3 months remaining in the typical snow accumulation season there is still time to make up for any 
deficits. Most locations are still only one large storm short of a normal snowpack. With that said, deficits have 
grown slightly larger in many locations since last month and continued warm and dry weather would only 
continue to increase those deficits. Normal to above normal snowfall over the next several months will be 
necessary to reach normal snowpack peaks in April and May. The figure below shows snow water equivalent at 
SNOTEL stations in the Gallatin River Basin, how the current value compares to the February 1 normal, and the 
normal seasonal peak for each station (red dot. Stations are ordered from low to high elevation, left to right. All 
stations but the highest, Carrot Basin SNOTEL, have a below normal snowpack. This is the case for many basins 
across Montana, particularly east of the continental divide. 
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Current Gallatin River Basin Snow Water Equivalent. This chart is available for other basins and can be found under Daily River 
Basin Conditions on the MT Snow Survey Webpage 


Basin-wide Snow Water Equivalent - January 1, 2022 vs. February 1, 2022 
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Mountain Precipitation Overview 


The forecasts for above normal mountain precipitation during January didn’t exactly pan out as most Montanans 
had hoped. Looking at the monthly totals for SNOTEL sites, January precipitation was below to near normal 
across Montana. The mountains in the Bitterroot, Upper Clark Fork, Helena Valley and Jefferson basins are 
reporting the best percentages in the state, but essentially received normal precipitation for the month. 


The bulk of January precipitation came in one storm system during the first week and weekend of the month. 
While that system brought precipitation to most of the state, it favored the basins that straddle the western 
border. Elsewhere, such as the mountains that feed the Madison and Gallatin rivers, the precipitation totals 
received during that storm were not as significant and it remained relatively dry for the rest of the month. The 
Madison and Gallatin are reporting the state’s lowest percentages for January precipitation at just 62% and 73% 


of normal. 
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In northwest Montana, January is one of the biggest contributors to annual precipitation along with December 
and November. In this region a dry January can potentially have a great impact on water availability. Thankfully, 
as demonstrated in the chart for the Flathead basin (above), this year this region received well above normal 
precipitation from October through December and year to date precipitation remains above normal. 


The basins in central Montana tend to rely more on spring precipitation as shown in the chart below for the 
Smith-Judith-Musselshell. In this region a dry January may not have as much of an impact as long as it receives 
normal precipitation during April, May and June. 
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In southwest Montana it’s a little less cut and dry. The chart for the Madison shows that November through 
March are important months for precipitation and building a snowpack in the mountains, but that the region 
often receives a good amount of precipitation in April and May as well, which could fall as rain or snow 
depending on temperatures. 


Ye 


SmithJudithMusselshell 
SNOTEL Mean Precipitation Accumulation 
2022-02-02 


Precipitation Accu mulation 


ONRCG 


@ Normal Precip 
@ current Precip 
% 


4 


te % % 7 % “, 4s, %% wy 





Madison 
SNOTEL Mean Precipitation Accumulation 
2022-02-02 


* “ee *, %e, ty, %, %e, 4, % 


%, 


@ Normal Precip 
@ Current Precip 


= 
3 
z 
& 
s 
E 
3 
o 
o 
< 
= 
S 
— 
g 
& 
o 
2 
a 


% 





Reservoirs Overview 


February 1 reservoir storage levels range from well below normal to above normal. Gibson, Swift, Fresno, 
Deadman’s, and Nelson reservoirs are at the lower end of that range (60-70%). Mystic, Como, Hungry Horse, 
Painted Rocks, Helena Valley, Cooney, and Lake Frances are all above normal (110-140%). Lake Sherburne is well 
above normal at 175%. All other reservoirs in the region are near normal. In general, reservoir levels are slightly 
lower than last month. 


Weather and Climate Predictions 


Despite the fact that La Nifia circulation is likely to continue for a few more months, the NOAA Climate 
Prediction Center outlooks are not particularly promising for Montana. The outlook for February gives an 
elevated chance of above normal precipitation across most of the state, but as we found out in January that is 
not a guarantee. The three month outlooks show northwest Montana as having slightly increased chances of 
below normal temperatures and above normal precipitation, but most of the state falls in the “equal chances” 
category, which does not necessarily mean that conditions will be average; rather it means that either outcome 
(high/low temperatures and high/low precipitation) is equally likely. 


One Month Outlook 
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Three Month Outlook 
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Shorter term outlooks are even less promising from a snowpack perspective. The 6-10 day outlook shows high 
chances of above average temperatures across Montana and a mix of above and below average precipitation. If 
temperatures stay cool enough for precipitation to be snow, eastern Montana stands to benefit from these 
conditions. The 8-14 day outlook is similar, with increased chances of above average temperatures and mixed 
chances for precipitation from west to east. 


6-10 Day Outlook (as of February 2, 2022) 
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8-14 Day Outlook (as of February 2, 2022) 
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Maps 
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Sub-Basin Snow Water Equivalent 
Percent NRCS 1991-2020 Median 
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Monthly Precipitation 
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Water Year Precipitation 
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e Water Year Precipitation 
Water Year to Date Precipitation October 1, 2021 - January 31, 2022 
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WSOR Web Page Access 


The links below will take you to web pages dedicated to the individual river basins and statewide overview for presenting the monthly data. Users are 
encouraged to interact with the maps presented, select different maps using the drop-down menu, and hover over or click on points or basins of interest to view 
data and plots. 





Monthly Data - Statewide Overview 


Monthly Statewide Overview 


Monthly Data - River Basin Summaries 
Columbia River Basin Yellowstone River Basin 
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